.. However, heavy-ion reactions populate regions above the yrast line which contain a high density of nuclear states. The average properties of these states may be described by introducing a temperature T.
The yrast line corresponds to T = O. Figure 1 illustrates how the excitation energy of a nucleus can be split into thermal and collective components.
The finite-temperature HFB cranking (FTHFBC) equations have been derived in a separate article. 2 This theory provides a framework for investigating nuclear properties above the yrast line. For a first attempt to solve the FTHFBC equations, it seems advisable to choose a simple model Hamiltonian rather than embark upon more realistic calculations.
The model selected is the two-level model of Krumlinde and Szymanski. 3 The HFBC treatment of this model at zero-temperature has been .extensively 
The HF Hamiltonian X, the HF potential r, and the pair potential ~ are X ..
1J
r ..
1J ~ij
The density matrix p and the pairing tensor tare
. 1J
=
The quasiparticle occupation probability f is The internal energy is (2.11) and the entropy is
The grand potential in a rotating frame is n = E -TS -~N -wI (2. 13)
The FTHFBC equations (2.1) are derived from the variational principle on = 0 (2.14) and the independent quasiparticle approximation H "'" ~FB (2.15)
3, TWO-LEVEL MODEL
The two-level model contains n identical sets of four states. One of these sets is shown in Fig. 2 . The levels are half-filled so that N = 2n and the chemical potential II = O. The rotor is omitted. The
Hamiltonian is
where the single-particle and pair components are
The motion is restricted to two dimensions and the angular momentum is (3.4) where each particle has J x = ±~ and the maximum spin is The essential difference between the finite-temperature and zerotemperature cases is that the quasiparticles have a non-zero occupation probability (2.8) when T" 0
The density matrix P is evaluated by substituting Eqs. (3.11), (3.12) and (3.18) into Eq. (2.6), P u P 12 0 0
where The spin (3.15) is 
For W = 0, the critical temperature Tc at which ~ vanishes is e:
(w= 0)
In the degenerate model (e: = 0), Eq, (3.32) reduces to The critical spin I is defined as the spin for which ~ goes to zero. c Figure 6 shows Ic versus the temperature. As T increases, Ic decreases. When T = Tc' then Ic goes to zero.
The spin of Eq. (3.29) is given in Fig. 7 . For small w, increasing the temperature causes the spin to increase. This is the pairing region, and pairing resists rotation-alignment. However, raising T decreases~, which makes it easier for the spins to align. By contrast, at high values of w, increasing the temperature causes the spin to decrease. At T = 0, the completely aligned state 1= n is nearly produced. However, raising T creates thermal excitations out of the completely aligned state, which reduces the spin. It can be shown that each particle has the same spin, These energies are given by Fig. 8 and Fig. 9 . 
Consequently f is independent of the temperature. Since E ~ w/2, it follows that w is proportional to T when I is held constant. Equation 
ANGULAR MOMENTUM FLUCTUATION ENERGY
An approximate angular momentum projection is achieved by correcting 9 10 the FTHFBC energy by the angular momentum fluctuation energy , 
